



EVALUATION OF MECHANICAL PROPERTIES OF ALLUMINIUM FILLED 











A dissertation submitted as partial fulfilment of the 
 requirement for the Degree of Master of Engineering 





Faculty of Mechanical Engineering  

















































In the name of Allah, the most Gracious and most Compassionate 
 
 
First of all, thanks to almighty ALLAH S.W.T for the blessing and opportunity 
to completed this thesis. I would like to thanks and express my sincere appreciation to 
Prof Dr Safian Sharif for his excellence supervision, advice, guidance and continuous 
encouragement and help.  
 
I am also indebted to Majlis Amanah rakyat (MARA) for providing funding 
assistant during my study.  
 
My sincere appreciation and acknowledgement to UTM technical staff                    
( En Azizi / En Azri ), Dr Nik , School of Material ( UniMAP) , En Tanwyn (GMi) ,         
En Hainol (UTM) , Pak Toto (UTM), School of Material and Mineral USM ,                            
En Mohammad (Technician Plastic Lab) , Ms Maslinda (Postgraduate) , Mr Tan                               
( Carl Ziess), Dr Tan (Microvisual) for assistant and guidance .  
 
Last but not least, my further gratitude goes to my family and wife for their 
supporting and understanding, love, patience, encouragement, moral support and their 















 In this study, the mechanical properties and microstructure inspection for 
aluminium filled epoxy including hardness, dimension accuracy, density, compressive 
test, fracture analysis were evaluated . An investigation measurement for the grain size 
on the three different temperature was carried out. Result shows that the grain size or G 
number microstructure for aluminium filled epoxy having a different size and 
distribution was corresponding with increase in temperature. In term of dimensional 
accuracy inspection, aluminium filled epoxy tends to have shrinkage experience with 
rate of  0.05% to 0.06% for  round part while 0.15% for pin  .The compressive strength  
shows a better trend during cooling in ambient temperature compared to cooling in an 
oven. In term of density, there was no significant effect to the hardness when tested with 
Vickers Hardness Tester , Barcol Impresser  and Shore D Durometer . The parameter 
design mixing and curing for aluminium filled epoxy using Taguchi Method which 
based on larger is better is optimized .Four control factors are investigated in the study: 
pre curing time, degassing time, Interval time curing and maximum curing time. The 
response plot of the control factor shows factor A2 (pre curing at 50ºC), B2 (degassing 
time at 45 minute) C3 (interval curing at 14 hour) D2 (maximum curing at (165ºC) and 
factor A2 (pre cuing at 27ºC), B3 (degassing time at 30 minute) C1 (interval curing at 
14 hour) D2 (maximum curing at (165ºC) were significant in contributing in mixing and 
















Dalam kajian ini, sifat-sifat mekanikal dan pemeriksaan microstruktur untuk 
aluminium filled epoxy termasuk kekerasan, ketepatan dimensi, ketumpatan, ujian 
mampatan, analisis patah telah dinilai. Ukuran  untuk saiz bijian pada tiga suhu yang 
berbeza telah dijalankan. Keputusan menunjukkan bahawa saiz butiran atau G number 
mikrostruktur aluminium filled epoxy mempunyai saiz yang berbeza selaras dengan 
peningkatan suhu. Dalam pengukuran  ketepatan dimensi, aluminium filled epoxy 
cenderung untuk mengalami pengecutan dengan kadar 0.05% kepada 0.06% bagi 
sampel bulatan  manakala 0.15% untuk pin. Kekuatan mampatan menunjukkan trend 
yang lebih baik semasa penyejukan suhu persekitaran berbanding penyejukan dalam 
oven . Dari segi ketumpatan, tidak ada kesan yang ketara kepada kekerasan apabila diuji 
dengan Vickers Hardness Tester, Barcol Impresser dan Shore D durometer. . Reka 
bentuk parameter bagi penyediaan bahan untuk Aluminium filled epoxy .denagn 
menggunakan Kaedah Taguchi yang berdasarkan yang lebih besar adalah lebih baik 
(Larger the better) Empat faktor kawalan disiasat dalam kajian ini:. Curing time, 
Degassing time masa Intervel time dan Maximum Curing Time .Keputusan 
menunjukkan faktor A2 (Curing time  50 º C), B2 (Degassing time  45 minit) C3 
(Intervel time  14 jam) D2 (Maximum Curing 165 º C) dan A2 (Curing time 27 º C), B3 
(Degassing time  30 minit) C1  (Intervel time  14 jam) D2 (Maximum Curing 165 º C) 
adalah faktor penting bagi menyumbang kepada kekerasan dan ketumpatan semasa 
proses penyediaan bagi aluminium filled epoxy. 
 
 
 
